HE internal carotid artery (ICA) enters the intradural space through the dura mater in the side of the base of the anterior clinoid process forming the carotid siphon. 2, 6, 7, 16 This area is called the juxta-dural ring area, 11 and therein are complicated anatomical structures, such as the proximal ring, distal dural ring, carotid cave, and clinoid space. 4, 9, 10, 12, 19 The distal dural ring (also called the dural ring) is one of the most important structures in the surgery of juxta-dural ring aneurysms of the ICA. 1, 3, 5, 8, 11, 13, 14, 20 Whether an aneurysm is proximal or distal to the dural ring influences surgical indications and the patient's prognosis. On the other hand, the anatomy of the carotid cave, which was introduced by Kobayashi, et al., 10 as a site for aneurysm formation, is often misunderstood.
the optic strut anteriorly, and the middle clinoid process or tuberculum sellae medially or anteromedially. Posteriorly, the clinoid process is located far from the dural ring, which continues to the dura mater covering the anterior clinoid process laterally, to the dura mater of the optic canal anteriorly, to the dura mater covering the tuberculum sellae anteromedially, to the diaphragma sellae posteromedially, and to the dura mater covering the posterior clinoid process posteriorly (Fig. 3) .
The plane of the dural ring inclines in the posteromedial direction. Medial inclination was measured on radiographic studies at 14 to 31˚ (mean 21.8˚) in the AP view in nine specimens ( Figs. 1 and 2 upper) . Posterior inclination was measured at 5 to 43˚ (mean 20.3˚) in the lateral projection in nine specimens ( Figs. 1 and 2 lower) .
In the lateral projection of the radiographic studies, the medial edge of the dural ring was situated at Ϫ1.2 to 2.2 mm (mean 0.4 mm) above the tuberculum sellae in nine specimens, corresponding mostly to the level of the tuberculum sellae. The dural ring's lateral edge was located at 0 to 2.7 mm (mean 1.4 mm) below the superior border of the anterior clinoid process in seven specimens (Figs. 1 and 2 lower and 4 left).
Carotid Cave
The carotid cave did not exist in two of the 20 sides of the cadaver specimens ( Table 1) . The carotid caves were located at the medial or posteromedial aspect of the dural ring (Fig. 4) ; they were measured between 5 and 12 o'clock with the mean apex at 8.8 o'clock. In the 18 sides containing the carotid cave, its depth was measured at 0.5 to 3.2 mm (mean 1.6 mm). Concerning the contents of the cave, the subarachnoid space was found extending into the carotid cave in 13 sides, the arachnoid membrane only was present in three sides, and two caves contained the extraarachnoid space. The bottoms of all caves consisted of fragile connective tissue, which corresponded to the superior border of the venous space extending to the cavernous sinus (infraclinoid carotid groove sinus).
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Discussion
General Anatomy
The ICA enters the intradural space through the dura mater, forming the carotid siphon. It was called the C 3 segment by Fischer 6 and the clinoid or paraclinoidal segment by various other authors. 2, 5, 9 We call the penetrating area of the ICA, which consists of complicated anatomical structures, the juxta-dural ring area. 11 Before entering intradural space, the ICA passes through thin membrane, which is
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Anatomy of the juxta-dural ring area considered to be essentially the periosteum of the anterior clinoid process; Dolenc 4 called the penetration site the proximal ring. It was called the caroticooculomotor membrane by Inoue, et al. 9 The proximal ring forms the superior border of the cavernous sinus. We emphasize that the proximal ring is apparent only in the lateral side of the ICA. Passing through the proximal ring, the ICA penetrates the true dura (dura propria). This was termed the fibrous ring by Perneczky, et al., 14 and Dolenc 4 called it the distal dural ring. We call it the dural ring because the ring consists of the true dura and it is the strict border between the extra-and intradural space. 11 The segment of the ICA between the two rings is defined as the clinoid or infraclinoid segment. 4, 9, 11 Removal of the anterior clinoid process provides a clear exposure of the two rings and the clinoid segment of the ICA, and the space made by removal of the process between the two rings corresponds to the clinoid or infraclinoid space. 4, 9, 11 The carotid cave is situated at the medial aspect of the dural ring and contains the subdural space. An aneurysm arising from it is known as a carotid cave aneurysm of the ICA; 10 however, this concept is often misunderstood. 3, 17 The clinoid space is distinct from the carotid cave because the former is situated in the lateral aspect of the ICA and corresponds to extracavernous and extradural space.
Location of the Intradural ICA
One of the most interesting and important problems in clinical neurosurgery is the question of where the intradural portion of the ICA starts. Punt 15 proposed that the origin of the ophthalmic artery (OA) becomes the marker pointing to the dural ring. The anterior clinoid process was proposed by Taptas 18 as a better marker to identify the intradural space along the ICA. Our study confirms that the dural ring inclines toward the posteromedial direction, a finding that was first described by Nutik. 12 Therefore, the most distal (superior) point of the dural ring corresponds to its anterolateral side, and its marker is considered to be the superior border of the anterior clinoid process. We agree with Taptas on this point. On the other hand, the most proximal (inferior) point of the dural ring is its posteromedial edge extending to the diaphragma sellae, which is attached to the tuberculum sellae anteriorly. Therefore, as our study shows, the proximal marker of the dural ring is considered to be the tuberculum sellae. The OA originates from the anterior or anteromedial wall of the ICA, 16 which may be more distal than the posterome-dial edge of the dural ring because of its inclination; therefore, the intradural space starts more proximally than the origin of the OA. Moreover, the carotid cave is located at the medial or posteromedial side of the dural ring, which mainly contains the subarachnoid space. As a result the subarachnoid space can extend under the level of the tuberculum sellae in the medial aspect, which means that an aneurysm located at the medial aspect of the juxta-dural ring area may cause a subarachnoid hemorrhage.
Conclusions
We propose that the marker of the medial side of the dural ring, which is more proximal than the lateral, is the tuberculum sellae in the lateral view on radiographic studies. When the carotid cave exists, the border between the intra-and extradural spaces in the medial aspect of the dural ring shifts to a more proximal location. We conclude that an aneurysm originating even below the level of the tuberculum sellae in the juxta-dural ring area can cause subarachnoid hemorrhage. 
